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Abstract 
In a globalized world, the competition is coming to heat in the area of creating "new technologies", and consequently, 
regional integration attempts are gaining momentum. The export of advanced technological products reflects a country's ability to 
commercialize the results of researches and technological innovations in the international markets. In addition, the share of 
countries in the export of advanced technology across the world is an important indicator of the competitiveness of those 
countries in the global technology market. Beside the advanced technological products, countries can also purchase and sell 
information which is intangible. This transaction is measured via "Technological Balance of Payments" that records the technical 
information and services that a country conducts the export and import of. TBP may give a clearer and more accurate opinion in 
terms of the development of an economy when considered along with other macro-economic parameters in a holistic approach, 
not by its own. TBP has a few important attributes. The first one is that it measures the international technology transfer related to 
the licenses, patents, the know-how, research and technical assistance. The second one is that TBP is the component of general 
balance of payments that reveals the international commercial and economic relations in a foreign exchange-weighted and 
statistical way. Countries that can perform the production and commerce of technology in a rapid, quality way and in accordance 
with competitive rules always remain at the top of development league or push the top of the list. Today, it is evident that a 
country can enhance its economic, and consequently, political efficiency to the extent that it can be competent in science and 
technology, and therefore, innovation; and accordingly, it can be decisive in the regional and global power balance. The 
technological power of a country requires the competitive power along with it. While the globalization is making in what amount 
countries produce and use the weapon of technology, it forces Turkey to record the technological data. This study aims to discuss 
the application problems of science and technology and reveal the related obstacles/challenges with TBP. The subject will not be 
investigated quantitatively but qualitatively since no databank is available concerning TBP. 
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1. Introduction 
Globalization makes it transparent that how countries of the world produce and use the weapon of technology. 
Every modern country, which does not want to be left behind in competition, is measured with how much 
technology they sell and buy to the other countries. The countries can sell intangible information, as they sell 
advanced technology products, this kind of transaction is measured by “Technology Balance of Payment" recording 
know-how and services that are imported and exported by the country. Technology Balance of Payments (TBP) 
revenue is an indicator giving clues about the competitiveness of the countries in the global markets in the basis of 
science and technology. 
The objective of this study is that there emerged so many concepts with the spread of modern technology. The 
objective of this study is to reveal how technological progress can be possible with which sub-topic progress with 
analysis of the concepts and their importance about the technology. 
2. Technology Balance of Payments: Conceptual Framework 
TBP is a subject of study in the scope of the overall balance of payments presenting international commercial 
and economic relations of national economy in foreign exchange and statistical sense. Payments in TBP are 
undoubtedly for technology and for that reason it is different from the research- development (R&D) expenses.  The 
exact place of it is sub-balance of current accounts consisting of foreign trade, service income/expenses and 
transfers. For that reason, accounts concerning the technological product, service and transfer are not "detail" 
anymore in particular to developed economies and become an important measurement referred to while determining 
which state is at which rank in the global development league. 
Technology Balance of Payments results in three different ways in relation to the countries' level of 
development:  
 
x If technology export income is more than the expense of import, balance gives "surplus", that is it's in 
"plus". Since developed economies are ahead in production and marketing of technology, their technology export 
incomes are relatively high.  
x In contrast, if import exceeds export, balance "have a deficit", balance is "minus". Economies of 
underdeveloped countries are always in minus in TBP. As a proof of it, these economies have a deep dependency to 
the high technology economies as they are technology poor.  
x As a third and final event, export income and import expense match up with each other. It is known that 
capitalism goes after the balanced budget of Classical Economics philosophy.  In a similar vein, even if global 
conjuncture does not allow, we can think that capitalist states idealize the balanced-balance of payment.  
3. What is Technology Balance of Payments and with which method they are issued? 
TBP; measure international technology transfer in relation to the licenses, patents, know-how, research and 
technical assistance. TBP records commercial transactions in relation to the international technology transfers. The 
registered receipts and payments of  TBP may be set forth as 4 type standard components; 1) Copyright acquiring 
and use of license fee (author rights, use of patent and brand; intangible assets, patent, license, copyright, brands, 
privilege or merchandising of other transfer contracts), 2) Technical assistance services (They may be constituted 
from the transactions between the resident and non-resident entities in relation to architectural, engineering and 
technical consultancy services), 3)Industrial R&D (It may be applicable for the research, new product and 
experimental process including the transactions between the resident and nonresident entities in relation to the core 
research), finally 4) Other technical services (software and hardware consultancy services, data analysis and other 
computer services (that is, reparation and computer equipments services and research services maintenance) 
includes agricultural services, mining and industrial services. TBP measures; patents ( buying and selling), license 
for patent, know-how (not patented), model and designs, (including franchising) brands, technical services, 
industrial R&D financing except for the national soils (commercial, financial, administrative and legal assistance; 
advertisement, insurance, transport; movies, records, materials in scope of the copyright; design; except for 
software) and international technology transfer in relation to the technology circulation taken place in a certain 
period of time. Simply formulated; Balance = receipts – payments;  
tables, figures, shown schematically (By study; Due to the page restriction, details are examined in general.),
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Figure 1.TBP components 
 
 
TBP (Table-1) flows are italicized in the following equations.;  
 
Code Grand TOTAL(a-u)=a+b+c+(d+e)+f+(g to u) or 
Divisions Grand TOTAL(32)=1+2+23+24+25 and 
Exports-Imports = Balance
The coverage may vary from country to country and the TBP data should be considered as only partial measures 
of international technology flows (Sector (ISIC Revision 4) are compiled according to the data). (metadata – OECD) 
Table 1. TBP by sector country reporting firms 
Sector (ISIC Revision 4) Code 
Divi
sions 
Exp
orts 
(Cre
dits) 
Im
ports 
(De
bits) 
Bal
ance 
AGRICULTURE, FORESTRY AND 
FISHING a 
01-
03 
   
MINING AND QUARRYING b 05-09 
   
TOTAL MANUFACTURING c 10-33 
   
Food products ca 
10-
12 
   
Textiles, wearing apparel, leather and related 
products 
c
b 
13-
15 
   
Wood and paper products; printing and 
reproduction of recorded media 
c
c 
16-
18 
   
Total petroleum, chemical, rubber and 
plastic products  
19-
22 
   
Coke and refined petroleum products cd 19 
   
Chemicals and chemical products ce 20 
   
0 Pharmaceuticals 
c
f 21 
   
1 Rubber and plastic products  22 
   
2 Other non-metallic mineral products  23 
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3 Basic metals and fabricated metal products 
c
h 
24-
25 
   
4 Basic metals  24 
   
5 Fabricated metal products (excl. machinery)  25 
   
6 Computer, electronic and optical products 
c
i 26 
   
7 Electrical equipment 
c
j 27 
   
8 Machinery and equipment n.e.c. 
c
k 28 
   
9 Transport equipment 
c
l 
29-
30 
   
0 Motor vehicles, trailers and semi-trailers  29 
   
1 Other transport equipment  30 
   
2
Other manufacturing; repair and installation 
of machinery and equipment 
c
m 
31-
33 
   
3
ELECTRICITY, GAS, WATER AND 
WASTE SERVICES 
d
+e 
35-
39 
   
4 CONSTRUCTION f 
41-
43 
   
5 TOTAL SERVICES 
g
 to u 
45-
99 
   
6 WHOLESALE AND RETAIL TRADE g
45-
47 
   
7 TRANSPORTATION AND STORAGE h
49-
53 
   
8
INFORMATION AND 
COMMUNICATION j 
58-
63 
   
9 FINANCE AND INSURANCE k
64-
66 
   
0
PROFESSIONAL, SCIENTIFIC AND 
TECHNICAL ACTIVITIES m
69-
75 
   
1 OTHER SERVICES (1)   (*)   
   
2 GRAND TOTAL 
a
-u 
01-
99 
   
The OECD classification has not changed, but with the sixth edition of the International Monetary Fund (IMF) 
Balance of payments Manual the substance of some of the items used to calculate the technology balance has been 
modified. Table 1. and 2. give the definitions drawn from the fifth and sixth editions respectively. Finally with the 
transition to BPM6, the OECD taxonomy no longer separates “trade in technics” from “transactions involving 
trademarks, design, patterns.”  
 
Table 2. Reconcilitiation between technology balance and balance of payments (BPM5) 
BP_Tec aggregates 
(OECD 
classification) 
BP 
item code BP item description 
BP aggregate in 
which it is classed 
(IMF BPM5) 
  CAPITAL ACCOUNT  
Trade in techniques 480 
Intangible assets (includes sales of 
licences and similar right, royalties and 
other licences) 
Intangible assets 
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  CURRENT ACCOUNT – SERVøCES  
1)Trade in 
techniquess 892 
Use of other intangible assets 
(including patents) 
Royalties and 
licences 
2)Transactions 
involving trademarks, 891 
Use of licences and similar rights 
(including brands) 
Royalties and 
licences 
3)Technology-
related services 
263 Computer services Information technology services 
280 Arthitectural, engineering and other technical services 
Other business 
services 
4)R&D performed 
abroad/financed from 
abroad 
279 Research and development services Other business services 
 
 
 
Table 3. Reconcilitiation between technology balance and balance of payments (BPM6) 
BP_Tec aggregates 
(OECD classification) 
BP 
item code BP item description 
BP aggregate in which it 
is classed (IMF BPM6) 
  CURRENT ACCOUNT – 
SERVøCES 
 
1) Trade in techniques 
2) Transactions 
involving trademarks, 
designs, patterns 
SH2 
 
SH1 
Licences to use the products of 
research and development 
Trade in brands, patterns and 
industrial designs 
Charges for the use of 
intellectual property 
Technology-related 
services 
SI2 Computer services 
Telecommunications, 
computer and information 
services 
SJ31 Architectural, engineering and other technical services 
Other business services 
(of which technical, trade-
related and other business 
services) 
R&D performed 
abroad/financed from 
abroad 
SJ1 Research and development services 
Other business services 
(of which research and 
development services) 
 
 
Table 4. Technology balance of payments by item and comparison with (BPM5) 
Year 
Charges for the 
use of intellectual 
property (SH) 
Technolo
gy-related 
services 
(SI2+SJ31) 
R&
D (SJ1) 
Total 
BP_Tec 
BPM6 
Total 
BP_Tec 
BPM5 
Differenc
e 
(BPM6 - 
BPM5) 
EXPORTS (CREDITS) 
       
 Total BP_Tec BPM6 = (SH)+ (SI2+SJ31)+ 
(SJ1) 
   
IMPORTS (DEBITS) 
       
 Total BP_Tec BPM6 = (SH)+ (SI2+SJ31)+ 
(SJ1) 
   
BALANCE 
       
 BALANCE=(CREDITS)- (DEBITS) 
 
4. Is there any table of technology balance of payments in the world that covers all countries? If any, how 
Turkey ranks?
OECD and IMF work on this. Some developed countries such as USA create TBP table specific to themselves. 
We are not in a point that this table is spread all around the world. One of the reasons, all of the world countries does 
not have a standard to enable a comparison. When there is standardization in technology indicators, TBP table will 
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be formed in world wise. According to the European Commission, countries can sell intangible information like they 
do in advanced technology products. TBP revenue is an indicator giving clues about the competitiveness of the 
countries in the global markets in the basis of science and technology (OECD 2011). Technological revenues and 
expenses are continuously increased in many OECD countries. Thus, OECD region which Turkey takes place, 
maintains its position as the net exporter of the technology as opposed to the rest of the world. In contrast with that 
EU countries are in tendency to give deficit in terms of TBP. This certainly does not show a low competition, but it 
may be the result of the increased foreign technology entrance to EU,(ÖZKURT, H.,2005). However, there is no 
official-solid data as to Turkey. That shows that Turkey is both “devoid of technology" and “devoid of technology 
data". 
Followings are the set of table and graphic. TBP can be described what it means for the selected countries in 
terms of the economics terminology with the help of them.  
For example, according to the Table 5, (OECD, 2014). where technology revenue and expenses are compared in 
terms of the countries, it is understood that USA is a real technology giant. It enhanced its technology revenue that is 
94 billion dollar ($) in 2008, exceeded 126 billion dollar ($) limits in 2013. Its payment for the technology input 
through import is increased from 58 billion dollars in 2008 to 88 billion dollars in 2013. While Japan increased 
several billion dollars revenue almost each year between 2008-2013, it's a technology rich country taken as a sample 
since it provided stability at 1 billion dollars level. The balance of revenue and expense of England is not a lot in this 
field with the identity of industrialized country; it exceeded its 2013 revenue two-fold over the expenses. When we 
examine Korea which is a Far East country and shining star in the production of technology, it obtained 5 billion 
dollars revenues against 11 billion expenses in 2012. 
 
Table 5. Technology balance of Payments: Receipts and Payments (Million USD) 
Countries 2008 2009 2010 2011 2012 2013 
United States 
Receipts 94,453 
93,9
49 
100,
569 
119,
936 
122,
588 
126,
517 
Payments 57,509 
61,8
84 
69,5
77 
81,8
26 
83,9
57 
87,6
17 
Japan 
Receipts 21,531 
21,5
38 
27,7
58 
29,8
87 
34,1
02 
34,7
88 
Payments 5,805 
5,71
6 
6,03
8 
5,19
7 
5,62
2 
5,91
9 
Germany 
Receipts 49,613 
48,6
13 
58,2
45 
69,2
16 
69,0
81 
66,6
20 
Payments 41,529 
40,0
78 
45,2
07 
53,6
06 
54,7
27 
54,1
93 
United 
Kingdom 
Receipts 33,796 
29,5
27 
31,1
19 
34,5
40 
36,9
62 
38,8
45 
Payments 12,495 
11,6
77 
11,9
58 
11,8
45 
12,5
34 
12,6
77 
Australia 
Receipts 4,093 
3,61
9 
4,52
2 
5,05
1 
4,90
4 .. 
Payments 6,197 
5,51
3 
7,29
9 
8,58
1 
8,27
4 .. 
Slovenia Receipts 424 295 265 301 316 .. Payments 623 644 645 681 666 .. 
Korea 
Receipts 2,529 
3,58
1 
3,34
4 
4,03
2 
5,31
0 .. 
Payments 5,669 
8,43
8 
10,2
34 
9,90
0 
11,0
52 .. 
The rate of (export-import of) TBP to gross domestic product will be positive for the countries which has high 
technology revenue. When we examine the figure-2 (OECD, 2009), it is understood that USA, Japan and England 
where bonds and bills market/gross domestic product are positive, are already exporters of advanced technology. 
“TBP/GDP is ranking countries in accordance with the 2003-2007 average. According to this; while Sweden has 
positive value in front of the Japan with 1.2%, Portugal and Luxembourg, which are the most prosperous countries 
of the world, are at the position of "knife edge", Switzerland exhibits an "out of the line" development around -1%. 
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Figure 2: 
Technology balance of payments, 2007 as a % of GDP 
 
Figure-3(OECD, 2009) depicts the share of high and middle-high technology products in the manufacture export 
in 2007. According to that, Ireland comes first with 46, 9% in advanced technology export and achieves success 
more than twice times of the average of the Japan. Switzerland follows it with 42.9%. The leader of the middle-high 
technology export is the Japan with 56.6%, a little higher than Ireland. Mexico from the Latin America and Slovenia 
are breaking even and Czech Republic and Spain have a powerful competition. When it comes to Turkey, it falls 
behind the New Zealand in advanced technology export, ahead of it in the middle-high scale. 
Figure 3: Share of high and medium-high-technologies in manufacturing exports, 2007 
 
In table-6 (OECD 2009), shows the 10 year growth average of selected countries realized in 1997-2007 in high 
and middle-high technology export with manufacture. Country rating organized from the highest to the lowest 
according to the growth in the high and middle-high technology industries. "Japan grows 6.1% in middle-high 
technology export". In that case, leadership of Slovakia is at the growth rate of the export not for the export itself. 
Turkey recorded a growth rate that leans upon the leadership in that export sector. Please note that behind 18% rate 
which is relatively good is that our country shows sensitivity to the science-technology development and R&D 
expenses throughout the EU accession process. 
Table 6: Growth of high- and medium-high-technology exports, 1997-2007 (Average annual growth rate) 
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ÜLKELER Total manufacturing High-technology industries Medium-high-technology industries 
Slovak Republic 19,6 33,8 22,2 
Iceland 9,9 32,9 19,8 
Czech Republic 18,4 29,7 19,1 
Poland 18,8 22,7 24,0 
Turkey 15,7 17,9 23,6 
Belgium 9,5 16,1 8,5 
Slovenia 12,0 13,7 14,1 
New Zealand 6,8 13,0 5,8 
Austria 10,5 12,3 11,5 
Switzerland 8,3 12,2 5,5 
Korea 10,6 12,2 13,1 
Portugal 6,9 11,9 7,2 
Germany 9,6 11,2 9,4 
Netherlands 9,7 11,1 9,2 
Spain 9,2 10,9 9,1 
EU19 8,7 9,4 9,0 
Norway 9,1 9,3 10,6 
Ireland 8,8 9,0 12,1 
OECD 7,7 7,6 8,1 
Italy 7,6 7,4 8,0 
Australia 7,7 7,3 5,6 
France 6,5 7,0 6,6 
Accession countries 12,3 6,5 11,3 
Luxembourg (1999-2007) 9,1 6,2 9,0 
United States 5,2 4,5 5,5 
United Kingdom 3,7 3,2 4,8 
Japan 5,1 2,0 6,1 
 
As it can be understood from the studies conducted systematically by the OECD; rate of technology balance of 
payment on GDP expressed as trade openness ratio. In contrast, it may be deceiving to use "openness" terms in 
international competition. In real, low ratio for a country does not show high foreign trade barriers (tariff or non 
tariff) 
5. Why Turkey has not issued technology balance of payment before? 
There are many reasons behind why Turkey has not TBP balance before. First and foremost reason is directly 
about the technological structure of the Turkey. There is no feature of Turkey's characteristics as being " Country of 
Technology" For that reason, is there any concern for a country for TBP which has" technologically 
underdeveloped” in brief- that consumption of technological products are one of the indicators showing the level of 
social wealth- that could not produce or market technology in high amount at global scale? Secondly; all countries 
perceive this concept as "new" technical concept. Thirdly; there are insufficient amount of expert and academician 
working over this concept. Against these insufficiencies, Turkey started to technical work in terms of the TBP not to 
leave behind the era. In a meeting held by Scientific and Technological Research Council of Turkey ( TÜBøTAK) 
the Supreme Council for Science and Technology in September 2005, decided to conduct a project named 
Technology Demand and Means to Meet- Research of Methods and Load of Technology Transfer" in parallel with 
the decision adopted in 2000. In this project TÜBøTAK is the coordinator and financial provider was Ministry of 
Finance, State Planning Organization, Undersecretariat of Foreign Trade and Undersecretariat of Treasury. 
TÜBøTAK based project executed in line with the "Vision-2023" 
The performance of technology export is associated with the effective and compatible application of overall 
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foreign trade and other economy politics. One of the reasons why Turkey is indicated in the underdeveloped 
countries, that made export boom lately, should be sought in the potential of technology production and marketing 
apart from R&D. In order to derive a profit and provide employment by making high value added production with 
technological innovations, to enhance efforts for the production, to develop middle-high and high technologies 
required by Turkey by adopting them, it is important to create institutional and legal regulations and roll out the 
agenda of future in making national technological policies functional and successful such as social perception, 
industrial tradition, education system, social structure and to reveal big technologies as a result of long term build-up 
by making frequent small innovations and making long lasting, expensive scientific and technological research and 
radical important innovations which takes long time. According to that, it is a must that Turkey needs to increase 
technology export in overall export and for that it needs to enhance the share of technology output in the overall 
manufacture. These efforts will speed up the process of industrialization of Turkey. 
Economic strategy towards integration with the world economies with only economic liberalization, privatization 
and international expansion which refers to industrialization and development same as globalization will yield no 
result and therefore globalization and development should not be deemed same. 
Even if countries differ from each other when science, technology and innovation matter, it is required to design 
a mechanism to spread technological platforms what affect many records as well as designing independent 
competitive power for only single sectors and facilitate receiving funds for EU supported projects by SME and big 
sized industrial companies and scientists and encourage industry and innovation. 
An optimal share should be allocated for R&D expenses from the national income in a productive economy. It is 
a significant shortfall that R&D expenses are at insufficient level within the public spending which form the total 
national income in the scope of the expenditures made by the government. Therefore, it is time to show "R&D 
expenses" as an indispensable component of the public spending such as current expenditures or transfer 
expenditures in the budget structure of Turkey which bring EU integration process at a certain level. Technological 
investment will increase the GDP pie as it creates economical values. 
There is always a parallel relation between the financing allocated for GDP-R&D and scientific-technological 
development (Thus economic growth). As a matter of fact, developed countries try to keep the share of R&D in 
GDP as high at modern sizes. As we can understand from the 2012 data (Table-7) (EUROSTAT, 2012), South Korea 
with 4, 36% and Japan with 3, 34% are the countries spending most among the countries on the basis of private 
sector + public sector. While USA spends at circa 3%, Turkey's share is 0, 92% in overall sectors. According to the 
data by Turkish Statistical Institute, this ratio is 0.95% in 2013. In spite of reaching noteworthy increase in the 
sources allocated for R&D and innovation, the share of R&D expenditures in GDP of Turkey is not at desired level. 
R&D shares in Turkey are below 1%. The share of R&D should be by degrees over 3% in 2020. 
Table 7. R&D Expenditures, 2012 as a % of GDP 
Countries Private Sector Public Sector Other (Universities, Domestic and International Resources) 
United States 61,6 31,3 7,1 
Turkey 46,8 28,2 25,0 
Korea 73,7 24,9 16,4 
Japan 76,5 16,4 7,1 
 
As it can be understood from the studies conducted systematically by the OECD; rate of technology balance of 
payment on GDP expressed as trade openness ratio. In contrast, it may be deceiving to use "openness" terms in 
international competition. In real, low ratio for a country does not show high foreign trade barriers ( tariff or non 
tariff) 
It is important that international companies should carry out R&D investment and activities in Turkey rather than 
other countries considering that international companies conduct 2/3 of the R&D activities done in the world for 
Turkey to provide noteworthy value increase in R&D and reach its targets. Furthermore, allocation of sufficient time 
and funds to R&D activities by the companies in the Turkish economy to reach the innovation depends on the how 
well and briefly they capture the innovations for the strengthening the economy. 
Enhancing the capacity of production of information and technology in Turkish economy will increase Turkish 
economy to a higher competition level. 
Public sector funds the technological works to some extent even in the countries applying capitalism limiting 
active role of the state in economy. Technological works in Turkey are not fully systematic and sustainable. 
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However, establishing a system that conducted works affect the state policy is important as its applicability. If it is 
supported with national will, global competition perspective, know-how capacity and sufficient funds; benefiting 
from technological developments basing on important will lose its attraction and import-substitution technological 
life will gain momentum. 
 State is the most effective mean to be used to close deficit in science and technology. In the scope of 
Turkey, state has a big and special function in this field, as it has every field. Turkey may get ahead of the global 
technology ace against the USA and Japan that are arch and tough rival by making use of the young and dynamic 
researcher population. It is necessary to pioneer the society for the change and modernization by producing science 
and technology by adopting national and global values and reach its real position. 
6. Conclusion 
* The status of Turkey is as dramatic as concealed when it comes to technology. First of all, technological 
records of Turkey have not been kept reliably It is the confirmation of both Turkey is deprived of technology and 
deprived of technological data. 
* In our day, it is known that a country may enhance its economic and political efficiency to the extent that it is 
competent in science, technology and innovation and accordingly, it is determinant in the regional and global 
balance of power. 
* It can present its own industrial technology, bio technology, informatics and communication technology and 
innovations specific to itself to world market with the synergy created by the technology policies. An extensive 
scientific research culture in the scope of the companies and universities will b developed with the pushing forward 
of the social layers in Turkey. Thanks to the technology policies, "brain drain" which Turkey complains a lot, will 
stop and "change of brain" takes its place.  
* Adopting to technological change is more like a vital problem for Turkey due to the increasing importance of 
science and technology. In other words, making a move in science and technology is the only strategic option for 
Turkey.  
* The country is neither “move up the social ladder" by entering into the developed countries nor benefit from 
the globalization with a development without technology focus. The developed economy of the world is the living 
proof of it.  
* Technology balance of payment may provide insight about the development of the economy when it's 
considered with integrated approach in company with other macroeconomic parameters, not just by itself. The 
countries which make technology production and trade in a rapid, qualified, compatible to rules of competition and 
accurately, are always at the top of the development league or push for the top ranks. 
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